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8. PUERTO RICO

This chapter provides details about the existing environment of Puerto
Rico and potential impacts related to the Proposed Action.

Puerto Rico is believed to have been populated as early as 3000 BCE by
archaic or pre-agroceramic peoples (peoples lacking pottery-making or
agricultural skills) arriving by raft or canoe from Belize, south of the
Yucatan peninsula (Goyco 2014). The first European contact with
Puerto Rico was in 1493, when Christopher Columbus landed in Puerto
Rico and claimed the island for Spain. Juan Ponce de Leon of Spain
established the first European settlement in Puerto Rico in 1508. The first semi-autonomous
Puerto Rican government was elected and put into place in 1898. Later that year, the United
States (U.S.) gained control of Puerto Rico via the Treaty of Paris, and in 1952 Puerto Rico
became a U.S. commonwealth (Smithsonian.com 2007).

General facts about Puerto Rico are provided below:

e Territory Nickname: Isle of Enchantment (Isla del Encanto)

e Area: 3,424 square miles (CI4 2015)

e (apital: San Juan

e Municipios:' 75

e Population: 3,548,397 people (U.S. Census Bureau 2014)

e Most Populated Cites: San Juan, Bayamon, Carolina, Ponce, and Caguas

e Main Rivers: Rio de la Plata, Rio Grande de Loiza, Rio Bayamoén, and Rio Grande de
Arecibo

e Bordering Waterbodies: Caribbean Sea and the Atlantic Ocean

¢ Notable Mountain Ranges: Cordillera Central, Sierra de Cayey, Sierra de Luquillo, and
Sierra Bermeja

e Highest Point: Point Peak (Cerro de Punta) (4,389 feet) (USGS 2009)

Puerto Rico is located in the Caribbean Sea and is part of an island chain forming a border
between the Caribbean Sea and Atlantic Ocean (see Figure 8-1). It is the smallest island within
the Greater Antilles island chain. The territory consists of 75 municipios, legal divisions that the
U.S. Census Bureau treats as equivalent to counties.

The word municipio translates approximately to town; however, each municipio in Puerto Rico typically contains more than one
settlement and/or surrounding rural areas.
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Source: Map Service 2015

Figure 8-1: Puerto Rico Geography
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In Puerto Rico, 75.8 percent of residents identify themselves as white and 12.4 percent identify
themselves as Black or African American (U.S. Census Bureau 2013). Nearly all Puerto Rico
residents identify themselves as Hispanic, compared to nearly 17 percent for the entire U.S.

(U.S. Census Bureau 2013). In the U.S. Census, ethnicity refers to being of Hispanic origin.
Ethnicity is independent of race; Hispanic individuals may identify themselves as one or multiple
races.

The climate of Puerto Rico is tropical maritime, and warm temperatures occur year-round with
an average temperature of 81 degrees Fahrenheit, average humidity of 73 percent, and average
rainfall of 56.3 inches per year (NOAA 2012). Severe weather data recorded over the last

18 years (1996 to 2014) within Puerto Rico’s municipalities include flooding, thunderstorms
(i.e., marine thunderstorms, lightning, and heavy rain), tornado/funnel clouds, hurricanes, and
high winds (50-plus miles per hour [mph]).

Puerto Rico is an unincorporated territory” and commonwealth of the U.S. administered by the
Office of Insular Affairs, U.S. Office of Department of the Interior (CIA4 2015). Puerto Rico’s
government is based on the Constitution of the Commonwealth of Puerto Rico, which includes a
system of governance with three primary branches: legislative, executive, and judiciary. There
are two legislative chambers, with all officials in both chambers holding 4-year terms: the

House of Representatives (51 seats) and the Senate (27 seats) that develop laws for the island
(Rivera 2015). The executive branch is managed by the governor who is elected by popular vote
for a 4-year term with no term limits and leads a cabinet which is tasked with the execution of
the laws (Rivera 2015). The judicial branch interprets how these laws should be applied, and
consists of three bodies: Court of Appeals; First Instance Court: superior and municipal courts;
and the U.S. Supreme Court (CIA4 2015). The Puerto Rico Department of Natural and
Environmental Resources is the territory’s primary environmental agency. The Puerto Rico
State Agency for Emergency and Disaster Management is the agency of the executive branch of
the government of Puerto Rico that oversees all emergency activities that occur in Puerto Rico
(FEMA 2015). In addition to police services, Puerto Rico relies heavily on the U.S. military

for public safety and security. A Navy Operational Support Center is based in Puerto Rico
(Navy Recruiting Command 2015). The Puerto Rico Air National Guard and the Puerto Rico
Army National Guard are responsible for the protection of the people of Puerto Rico in the event
of war or other natural or manmade disasters. The U.S. Coast Guard is responsible for defending
maritime interests such as ports, waterways, and coastal security; marine environment protection;
search and rescue; and defense readiness.

Puerto Rico has a complex geography that is prone to natural catastrophes like hurricanes, which
add an extra level of challenge in ensuring adequate communication systems are in place
(Geography of Puerto Rico 2015). “Puerto Rico lacks a real-time notification system to

alert identified health care providers of a disaster event. The territory also lacks patient and
victim tracking systems, a medical communication system with one layer of redundancy, and a
real-time syndromic surveillance system” (NHTSA 2009).

InUs. law, an unincorporated territory is an area controlled by the U.S. government “where fundamental rights apply as a
matter of law, but other constitutional rights are not available” (U.S. General Accounting Office 1997).
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Puerto Rico’s transportation system is made up of roads and highways, ports, and various rail
systems. The automobile is the primary form of transportation. The Luis Muiioz Marin
International Airport is the primary airport in Puerto Rico, providing connections to the U.S.,
Spain, Latin America, and the Caribbean.

Puerto Rico’s current economy is focused around industry and services (Commonwealth of
Puerto Rico 2015). In particular, manufacturing provides nearly half of the Puerto Rico’s gross
domestic product. The services sector also provides approximately half of gross domestic
product, along with two-thirds of employment.

Puerto Rico contains a variety of federal, territory, and local (municipality) recreational lands,
ranging from units of the National Park System and National Wildlife Refuges to city and
municipality parks. Based on land whose ownership is specified in the USGS 2012 dataset, the
government owns approximately 11 percent of land in the territory.

This chapter contains a discussion of the Affected Environment (see Section 8.1) and
Environmental Consequences (see Section 8.2) for each of the following 15 resources:
Infrastructure; Soils; Geology; Water Resources; Wetlands; Biological Resources, which
includes Terrestrial Vegetation, Wildlife, Fisheries and Aquatic Habitats, and Threatened and
Endangered Species and Species of Conservation Concern; Land Use, Airspace, and Recreation;
Visual Resources; Socioeconomics; Environmental Justice; Cultural Resources; Air Quality;
Noise and Vibrations; Climate Change; and Human Health and Safety.

May 2017 8-4



Final Programmatic Environmental Impact Statement Chapter 8
FirstNet Nationwide Public Safety Broadband Network Puerto Rico

8.1. AFFECTED ENVIRONMENT

This section provides a description of those portions of the environment that could be affected by
or could affect the Proposed Action in Puerto Rico. This information is used in the assessment
of potential impacts from the Proposed Action as described in Section 8.2, Environmental
Consequences; the level of detail in the description of each resource in this section corresponds
to the magnitude of the potential direct, indirect, or cumulative impacts of the Proposed Action.
The information presented was derived primarily from government data or reports and scientific
literature. This section describes the current conditions and characteristics of distinct resources:

e Section 8.1.1, Infrastructure: existing transportation, public safety services and infrastructure,
communication services, and other utilities and related emergency operational planning;

e Section 8.1.2, Soils: existing soil resources, features, and characteristics;

e Section 8.1.3, Geology: geologic features and characteristics that would be potentially
sensitive to impacts from construction and operation of the Proposed Action, as well as
geologic hazards that could potentially affect the Proposed Action;

e Section 8.1.4, Water Resources: surface water, floodplains, nearshore marine waters, and
groundwater;

e Section 8.1.5, Wetlands: wetland resources, features, and characteristics;

e Section 8.1.6, Biological Resources: terrestrial vegetation, wildlife, fisheries and aquatic
habitats, and threatened and endangered species and species of conservation concern;

e Section 8.1.7, Land Use, Airspace, and Recreation: overview of land use, airspace, and
recreational facilities and activities;

e Section 8.1.8, Visual Resources: natural and human-made features, landforms, structures, and
other objects;

e Section 8.1.9, Socioeconomics: demographic, cultural, economic, and subsistence conditions;
e Section 8.1.10, Environmental Justice: demographic data on minority or low-income groups;

e Section 8.1.11, Cultural Resources: known historic properties, traditional cultural properties,
and places of cultural or religious significance;

e Section 8.1.12, Air Quality: existing air quality conditions;

e Section 8.1.13, Noise and Vibrations: existing noise and vibration conditions;

e Section 8.1.14, Climate Change: setting and context of global climate change effects in

Puerto Rico; and historical and existing climate parameters including temperature,
precipitation, and severe weather; and

e Section 8.1.15, Human Health and Safety: health profile of the population of Puerto Rico,
including basic population health indicators and a discussion of any key community health
and safety issues identified.
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8.1.1. Infrastructure

8.1.1.1. Introduction

This section discusses existing infrastructure in Puerto Rico. Information presented in this
section focuses on existing transportation, public safety services and infrastructure,
communication services, and other utilities and related emergency operational planning that
could be augmented, supplemented, or otherwise affected by deployment and operation of the
Proposed Action.

Infrastructure consists of the systems and physical structures that enable a population in a
specified area to function. Infrastructure includes a broad array of facilities such as utility
systems, streets and highways, railroads, airports, buildings and structures, ports, harbors, and
other manmade facilities. Individuals, businesses, government entities, and virtually all
relationships between these groups depend on infrastructure for their most basic needs, as well as
for critical and advanced needs (e.g., emergency response, health care, and telecommunications).
In 1988, the government of Puerto Rico created a government-owned corporation, the Authority
for the Financing of the Infrastructure of Puerto Rico (Autoridad para el Financiamiento de la
Infraestructura, or AFI), to provide funding support for infrastructure projects within the
commonwealth (Estado Libre Asociado de Puerto Rico 2013).

Infrastructure is entirely manmade with a high correlation between the type and extent of
infrastructure and the degree to which an area is characterized as “developed.” Public safety
infrastructure is any infrastructure utilized by a public safety entity' as defined in the Middle
Class Tax Relief and Job Creation Act of 2012 (Pub. L. No. 112-96, Title VI, 126 Stat. 156
(codified at 47 USC § 1401 et seq.), including infrastructure associated with police, emergency
medical services (EMS), and fire services. This infrastructure includes fire and rescue
departments, law enforcement precincts, medical centers and hospitals, transportation assets, and
schools and libraries, which can be used as evacuation centers. First responder personnel include
dispatch, fire and rescue, law enforcement, and medical professionals throughout the territory.

Utilities typically consist of the power, water, sewer, transit, and telecommunications systems
that are essential to support daily operations. Changes in land use, population density, and
development usually generate changes in the demand for and supply of utilities.

8.1.1.2. Specific Regulatory Considerations

The Puerto Rico Emergency Management Agency is responsible for the management and
coordination of the preparedness, prevention, mitigation, response, and recovery before or after
an incident or event that needs the coordination of the territory support and resources. In the
event of an emergency, the Federal Emergency Management Agency (FEMA) provides
assistance and aid for Puerto Rico and its local government (FEMA 2015b).

" The term “public safety entity” means an entity that provides public safety services (47 USC § 1401(26)).
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The Puerto Rico State Agency for Emergency and Disaster Management is the agency of the
executive branch of the government of Puerto Rico that oversees all emergency activities that
occur in Puerto Rico (FEMA 2015a).

Territory agencies with regulatory or administrative authority over other Puerto Rico
infrastructure are identified in the sections below.

8.1.1.3. Transportation

Puerto Rico’s transportation system is able to support an annual population of approximately

4 million people. It is made up of roads and highways, ports, and various rail systems. Funds to
support the transportation system in Puerto Rico typically come from local and federal
government sources (MPO 2013).

Transportation in Puerto Rico is heavily dependent on automobile transportation and the
government has developed plans to implement more public transportation in the territory
(USDOE 2003).

Railroads, Roads and Highways

A system of more than 8,950 miles of paved roads, highways, and tolled freeways has been
developed throughout Puerto Rico, as shown in Figure 8.1.1-1 (Business in Puerto Rico 2015).
Funding for roads and highways is received in a fashion similar to U.S. Interstates (Business in
Puerto Rico 2015).

The two main railroads in Puerto Rico are Tren Urbano and Port of Ponce Railroad/Chemex
Railroad. Tren Urbano is a 10.7 mile, fully automated passenger train service between various
points of the San Juan Metropolitan Area, including Bayamoén, Guaynabo, and several important
sections of San Juan (see Figure 8.1.1-1) (MPO 2011). Port of Ponce Railroad/Chemex Railroad
is the only industrial railroad operating on the entire island and is located within Ponce, Puerto
Rico. It consists of a small railroad yard and a railroad ferry terminal. About twice monthly, the
railroad ferry transports tanker cars on a barge between Mobile, Alabama, and the Ponce rail
terminal, delivering chemicals for Puerto Rico’s pharmaceutical industry (Railroads of Puerto
Rico 2012).

Ports

The Puerto Rico Ports Authority is a government-owned corporation charged with developing,
operating, and overseeing all seaports and airports in Puerto Rico. The Authority is ascribed to
the Department of Transportation and Public Works and is governed by a Board of Directors,
whose members are appointed by the governor with the advice and consent of the U.S. Senate
(MPO 2013).
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Sources: Esri, TomTom 2014a; Esri, TomTom 2014b; NGA 2015

Figure 8.1.1-1: Major Roads, Ports, and Railroad Transportation in Puerto Rico
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Major ports in Puerto Rico include:

e San Juan Port-The largest port in Puerto Rico. It consists of three ports, including a port in
Old San Juan, which services cargo/freight and cruise ships; the Pan American Port Terminal
in Isla Grande section mostly for cruise ships; and Puerto Nuevo, exclusively for
freight/cargo ships. It is the main port of the island (MPO 2011).

e Port of Ponce-The second largest port in Puerto Rico used for both freight/cargo and cruise
ships.

e Port of Mayagiiez—The third largest port in Puerto Rico. It is mainly used for freight/cargo
ships, but is also home to the Dominican Republic-Puerto Rico passenger ferry and used for
cruise ships (Egido 2008).

Minor ports in Puerto Rico include Guanica, Guayanilla, Guayama, Fajardo, Culebra, and
Vieques. These minor ports are used for small freight/cargo ships, fishing vessels, and private
boats/yachts. Figure 8.1.1-1 shows port locations throughout the territory.

Interisland Transport

Catafio Ferry is a daily ferry service that operates a route across San Juan Bay between Old San
Juan and the municipality of Catafio. Additional ferries operate between Fajardo, Culebra, and
Vieques; San Juan and Catafio; and Ponce and Caja de Muertos (Coffin Island) (Islands of
Puerto Rico.com 2015).

Airports

There are seven airports in Puerto Rico (see Figure 8.1.1-2); of those, three are international
(MPO 2013). The Luis Munoz Marin International Airport is the primary airport in Puerto Rico,
providing connections to the U.S., Spain, Latin America, and the Caribbean; it contains three
concourses and two runways (MPO 2011). The Luis Mufioz Marin International Airport is also
the location of the Mufiiz Air National Guard Base, which serves as the military airport for the
Puerto Rico Air National Guard (4irways International, Inc. 2015).
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Source: National Atlas 2014

Figure 8.1.1-2: Airports in Puerto Rico
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8.1.1.4.  Public Safety Services

This section provides a description of baseline public safety telecommunications infrastructure
conditions as they relate to police services, fire services, EMS, and hospitals in Puerto Rico.

The Puerto Rico Commission on Safety and Public Protection (the Commission) is the agency of
the executive branch of the government of Puerto Rico that coordinates, manages, and oversees
all the public safety agencies and related private organizations in Puerto Rico (USDOJ 2011).
The Commission is composed of the Adjutant General, the Fire Chief, the Police Superintendent,
and the Director of the State Agency for Emergency and Disaster Management, with one of the
aforementioned officers presiding as the Commissioner of Safety and Public Protection.

Police Services

The Puerto Rico Police Department is the territory police of Puerto Rico. The Puerto Rico
Police is also one of two investigative arms of many Puerto Rico municipal police forces, the
other being the Puerto Rico Special Investigations Bureau of the Puerto Rico Department of
Justice.

The Puerto Rico Police is organized into 13 regions within Puerto Rico, including Aguadilla,
Aibonito, Arecibo, Bayamon, Caguas, Carolina, Fajardo, Guayama, Humacao, Mayagiiez,
Ponce, San Juan, and Utuado. Each region has a commanding officer and two sub-commanding
officers, one for investigation and the other for field operations (USDOJ 2011).

In addition to police services, Puerto Rico relies heavily on the United States (U.S.) military for
public protection. A Navy Operational Support Center is based in Puerto Rico (Navy Recruiting
Command 2015). The Puerto Rico Air National Guard and the Puerto Rico Army National
Guard are responsible for the protection of the people of Puerto Rico in the event of war or other
natural or manmade disasters. The Puerto Rico Army National Guard operates 48 armories and
is present in 30 communities within the territory (U.S. Army National Guard 2015). The Puerto
Rico Air National Guard has three bases located in Carolina, Aguadilla, and Toa Baja, Puerto
Rico (U.S. Air National Guard 2015).

The U.S. Coast Guard is responsible for maritime safety and security, protection of natural
resources, homeland security, and national defense. The Coast Guard is also one of the primary
units responsible for safety, emergency response, and enforcement in the sea. Sector San Juan of
the U.S. Coast Guard serves all of Puerto Rico and the U.S. Virgin Islands (USDHS USCG
2015).

Fire Services

The Puerto Rico Firefighters Corps (the Corps), locally known as the Cuerpo de Bomberos de
Puerto Rico, is a territory-wide fire department first established under the Puerto Rico Fire
Services in 1942. The Corps consists of over 90 fire stations with just under 2,000 employees.
According to the U.S. Fire Administration, the National Fire Department Census includes
listings of seven departments in Puerto Rico, including the Puerto Rico Firefighters Corps in
Guayanilla, Morovis, and San Juan, as well as other separate departments in Guaynabo and
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Canovanas and two in Carolina (U.S. Fire Administration 2016). The departments listed in the
census, however, include a federal government (U.S. Department of Defense) fire department as
well as other local EMS and lifeguard and rescue entities. In addition, over the past decade, the
U.S. Fish and Wildlife Service and the Puerto Rico Fire Department have worked together to
improve wildland firefighter training in Puerto Rico and share resources to help suppress
wildland fires. This has included, among other things, training sessions held to teach structural
firefighters tactics for fighting wildland fires (USFWS 2011).

EMS and Hospital Services

The Puerto Rico Medical Emergency Corps is the agency of the executive branch of the
government of Puerto Rico that responds to all medical emergencies within the jurisdiction of
Puerto Rico. The agency is assigned to the Department of Health of Puerto Rico and is a
component of the Puerto Rico Emergency Operations Center (Puerto Rico Office of Management
and Budget 2011).

A total of 54 hospitals are located throughout Puerto Rico, providing 8,538 staffed beds within
the hospital system (Admerican Hospital Directory 2015). Most of the hospitals in Puerto Rico
use air-medical transportation for transporting patients between islands and hospitals (Island
Airlines, LLC 2013).

8.1.1.5. Communications

Over the years, numerous lives have been lost as a result of the lack of interoperability in public
safety telecommunications in the United States. The Final Report of the Public Safety Wireless
Advisory Committee identified three main issues in public safety communications: 1) congested
radio frequencies; 2) the inability of public safety officials to communicate with each other due
to incompatible equipment, multiple frequency bands and lack of standardization in repeater
spacing and transmission formats; and 3) the lack of cutting edge communications technologies
(Public Safety Wireless Advisory Committee 1996). Large-scale emergency situations like
Hurricane Sandy in 2012 and the September 11, 2001, attacks further exposed vulnerabilities in
the public safety communications systems, especially as they related to inadequate infrastructure.
During Hurricane Sandy, resilient infrastructure to withstand weather related risks was not
available, which led to devastating power outages, fuel shortages, and significant road and transit
complications (HSRTF 2013). Likewise, based on the September 11 attacks the National Task
Force on Interoperability concluded that more effective infrastructure capable of supporting
interoperable radio communications could have resulted in the preservation of numerous lives
(NTFI 2005). Additionally the National Task Force on Interoperability asserts that during major
emergencies it is often extremely difficult for first responders to communicate across
jurisdictions given the reliance on multiple separate and incompatible communications systems
(NTFI 2005).
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Puerto Rico has a complex geography and a fragmented landscape and is prone to natural
catastrophes like hurricanes, which add an extra level of challenge in ensuring adequate
communication systems are in place).

The following communication methods are used by various public safety services in Puerto Rico:

o Federal Emergency Management Agency Integrated Public Alert and Warning System
(IPAWS): A national public alert warning system implemented by the Federal Emergency
Management Agency, National Oceanic and Atmospheric Administration National Weather
Service, Federal Communications Commission, and Department of Homeland Security
Science and Technology Directorate in order to provide emergency alert information prior to,
during and after emergencies and disasters (FEMA 2015c¢).

e National Incident Management System: Provides a template for departments, agencies and
nongovernmental organizations so that they will have the capacity to properly protect
against, recover from and mitigate the effects of largescale incidents (FEMA 2015d).

e Puerto Rico Interoperable Communications Committee and the Puerto Rico Public Safety
Broadband Network Committee: Committees formed in order to renovate the territory’s
statewide interoperability plan. Puerto Rico uses the Public Safety Broadband Network
Committee, the existing organizing structures under the Interoperable Communications
Committee, and its regional structure under the Homeland Security Regional Boards as the
primary vehicles for education and outreach to local jurisdiction (N7T14 2013).

According to the National Highway Traffic Safety Administration, “Puerto Rico lacks a real-
time notification system to alert identified health care providers of a disaster event. The territory
also lacks patient and victim tracking systems, a medical communication system with one layer
of redundancy, and a real-time syndromic surveillance system” (NHTSA 2009).

8.1.1.6. Other Utilities

Energy

The Puerto Rico Electric Power Authority (PREPA) is a government-owned electric power
company responsible for electricity generation, power transmission, and power distribution in
Puerto Rico (USDOE 2003). PREPA is the only entity authorized to conduct such business in
Puerto Rico, effectively making it the primary authority in energy and power generation in the
territory. The authority is managed by a board of directors appointed by the governor with the
advice and consent of the U.S. Senate. Puerto Rico’s per-capita electricity consumption is about
two-fifths of the U.S. average (EIA 2015).

Approximately four-fifths of the energy used in Puerto Rico comes from petroleum. Petroleum
products are imported and brought in primarily through the ports of San Juan, Guayanilla,
Fajardo, and Ponce to Puerto Rico, as the island neither produces nor refines petroleum

(EIA 2015). The largest consumers of petroleum products in the territory are the electric power

% In this context, notification refers to the ability of health care providers to be alerted in the event of a disaster. Redundancy
refers to the duplication of equipment or processes to help maintain continuity of operations.
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and transportation sectors. Puerto Rico’s per capita petroleum consumption is about 70 percent
of the U.S. average because of its dependence on residual fuel oil and diesel fuel for two-thirds
of the islands’ electricity. To reduce fuel costs and consumption, the island is considering
substituting propane at its power generating plants (E/4 2015). Puerto Rico has enacted a
Renewable Energy Portfolio Standard to supplement its electricity generation from renewable
sources. This standard requires PREPA to get 12 percent of its electricity from renewable
sources starting in 2015, scaling up 20 percent by 2035 (EIA 2015). Technologies like
hydroelectric, solar photovoltaic, wind, geothermal, biomass including municipal solid waste,
and ocean and tidal energy generation are some of the many technologies that meet this standard.

Puerto Rico does not produce natural gas and coal. Puerto Rico’s per capita natural gas
consumption is less than one-sixth of the U.S. average as natural gas is consumed only in
electricity production. All natural gas is imported as liquefied natural gas mainly from Trinidad
and Tobago. However, liquefied natural gas imports are increasing to support PREPA’s plans to
lower fuel costs and meet federal emissions standards. Coal is imported to Puerto Rico annually
from Columbia to supply the island’s coal-fired electricity generation plant, located at Guayama

(EIA 2015).

Wastewater

The Puerto Rico Aqueduct and Sewer Authority (PRASA) owns and operates the island-wide
public water and wastewater systems. Approximately 55 percent of the population receives
service from the PRASA’s wastewater system (GDP 2015). PRASA has 5,994 miles of
wastewater pipelines and operates 52 wastewater treatment plants that treat 233 million gallons
per day of sewage (PRASA 2016).

Water Supply

Over 97 percent of Puerto Rico’s population is served by PRASA’s water system (GDP 2015).
The three main sources of freshwater in Puerto Rico are desalinated water, groundwater, and
surface water; however, desalinated water typically makes up less than 1 percent of freshwater
withdrawals. In 2005, 722 million gallons per day of freshwater were processed for offstream
uses. Of the freshwater, 80 percent (approximately 578 million gallons per day) came from
surface water sources and 20 percent (approximately 144 million gallons per day) came from
groundwater sources. In 2005, an average of approximately 92 gallons of water per person per
day was used for domestic purposes. Forty-five percent of water used for domestic purposes was
consumed (USGS 2009).

Storm Water

In 2014, the U.S. Environemental Protection Agency (USEPA) filed a complaint alleging that
storm water containing untreated waste was being discharged through highway and road
drainage systems. The government of Puerto Rico entered into an agreement with the USEPA in
December 2015 to upgrade its road and highway drainage and storm water systems at a cost of
approximately $77 million (Water Environment Federation 2016a).
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In addition, the Municipality of San Juan entered into an agreement with the USEPA in

October 2015 to upgrade its storm water system and implement a storm water management plan
(Water Environment Federation 2016b). San Juan has four combined sewer outfalls that have
the potential to contain both storm water and untreated human and industrial waste; during heavy
rains, this can result in raw sewage discharging into waterbodies (USEPA 2013). The
municipality will spend approximately $180 million to make required improvements over a
period of 14 years from the date of the agreement (Water Environment Federation 2016b).
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8.1.2. Soils

8.1.2.1. Introduction

This section discusses the existing soil resources in Puerto Rico. Information is presented
regarding soil features and characteristics that would be potentially sensitive to impacts from
deployment and operation of the Proposed Action.

The Soil Science Society of America defines soil as:

“(i) The unconsolidated mineral or organic material on the immediate
surface of the Earth that serves as a natural medium for the growth of land
plants.

(i1) The unconsolidated mineral or organic matter on the surface of the
Earth that has been subjected to and shows effects of genetic and
environmental factors of: climate (including water and temperature
effects), and macro- and microorganisms, conditioned by relief, acting on
parent material over a period of time. A product-soil differs from the
material from which it is derived in many physical, chemical, biological,
and morphological properties and characteristics.” (NRCS 2015)

Five primary factors account for soil development patterns. A combination of the following
variables contributes to the soil type in a particular area (Anderson et al. 2001):

e Parent Material: The original geologic source material from which the soil was formed
affects soil aspects, including color, texture, and ability to hold water.

e (Climate: Chemical changes in parent material occur slowly in low temperatures. However,
hot temperatures evaporate moisture, which also facilitates chemical reactions within soils.
The highest degree of reaction within soils occurs in temperate, moist climates.

o Topography: Steeper slopes produce increased runoff, and, therefore, downslope movement
of soils. Slope orientation also dictates the microclimate to which soils are exposed, because
different slope faces receive more sunlight than others.
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8.1.2.2. Specific Regulatory Considerations

Soil Erosion and Sedimentation Permits are required from the Environmental Quality Board in
Puerto Rico for soil disturbance impacts of more than 0.22 acre (900 square meters). This permit
is used to identify measures to avoid or reduce impacts to soil resources.' There are no other
Puerto Rico-specific regulatory considerations that pertain to the Proposed Action outside of
those discussed in Section 1.8, Overview of Relevant Federal Laws and Executive Orders, and
Appendix C, Environmental Laws and Regulations.

8.1.2.3. Environmental Setting

Soil formation occurs due to complex and multiple interactions among geologic material,
climate, topography, biological processes (such as vegetation growth and interactions with other
organisms), and time. The soil resources present in Puerto Rico were identified, evaluated, and
described using information gathered from and characteristics as defined by the U.S. Department
of Agriculture Natural Resources Conservation Service (NRCS) State Soil Geographic
(STATSGO?2) soil order and suborder information (STATSGO2 Database 2015) database, and
the NRCS’s Major Land Resources Areas (MLRAs) soil descriptions® (NRCS 2006). FirstNet
used the STATSGO2 database to obtain soils information at the programmatic level to ensure
consistency across all the states and territories. This regional information provides a sufficient
level of detail for a programmatic analysis. Where appropriate, the best available soils data and
information, including the use of the more detailed SSURGO database, will be used during
subsequent site-specific assessments.

Puerto Rico is located in the Caribbean land resource region along with the U.S. Virgin Islands.
Within this region in Puerto Rico, the four major land resource areas consist of the Humid
Coastal Plains, Humid Mountains and Valleys, Semiarid Coastal Plains, and Semiarid Mountains
and Valleys (see Figure 8.1.2-1).

"'See Chapter 11, BMPs and Mitigation Measures, for specific information related to best management practices that would be
implemented to reduc